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The Regulatory Effect of Angelica gigas Nakai on Immune Enhancement
and Cytokine Production in vivo and in vitro
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Abstract - Natural products are important sources for drug development because they have a wide variety of useful
biological properties. Angelica gigas Nakai (AGN) has been used as an herbal medicine for treatment of colds, pain, and
anemia. The present study was designed to evaluate the regulatory effect of AGN on immune enhancement in vivo and in
vitro. To investigate the immune-enhancing effect of AGN, we used forced swimming test (FST) experimental model. Mice
were orally administered by AGN or distilled water for 14 days and then immobility time and biological parameters in serum
were measured. The results showed that immobility time in AGN treatment group was significantly reduced in comparison
with the control group. Plasma levels of blood urea nitrogen and lactate dehydrogenase in AGN group was significantly
decreased compared with control group. Additionally, we showed that AGN treatment significantly increased immune-
related cytokines such as interleukin (IL)-4, IL-2, and interferon (IFN)- Yo levels in Molt-4 cells. Collectively, the findings
provide experimental evidence that AGN may be effective in improving immune function.
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Shof| A A oA = A AR =
AL A 2R 3FALSH Roswell Park Memorial Institute (
2] JCHKim et al., bovine serum (FBS)+= Gibco BRL (Grand Island, NY, USA)oj|A]
5} 95kt Dimethyl sulfoxide (DMSO), 3—(4,5—dimethyl—
JE O &= decursin, nodakentin, limonene thiazol—2—yl1)—2, 5—diphenyltetrazolium bromide (MTT) ¥
B—sitosterol @ umbelliferon 50| 4#A UTtHKim et al 71 9] BE A|9FL-Sigma Chemical Co, (St. Louis, MO, USA)oj|A]
913199t RNA extraction kit~ iNtRON BIOTECHNOLOGY
et Fado] hFEwA | 7lsE = (Jungwongu, Seongnam, Korea)ollA] 5-Y5HAT}, 2 100
d 24 7 Sk 2hde] AFE AL glont g2 0% ofghs (IL)& ARESte] A2oA wi| 2 325 5 ¢
o 91T kA LA HER Aol 0121 45912 Hahnshin S&T Co, &] rotary evaporator (Ginpo,
A8 (Forced swimming test, FST)-2 3192 3}1] Gyeonggi—do, Korea) 2 7% 52 & =4 AZXV|&E AZ3I9c)
A 542 919 A8ET Ut FEAREen
B Fol 229 NS TS AN BAS AT ASF A B (Forced swimming test, FST)
S AEIS S Aol chin eral, 2008, AR 4 AAAESHIBE Porsolt ef al (1977) BHL $-85to]
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TR - A 2] SAfo] o]t FFo] HISkE ZEfsl= glass cylinders (height: 25 cm, diameter: 10 cm)ol] 2} ©
Aoz A FST= A2l T Witn|eh e 715 st E”Ich & flo] HrkE A AAIE FskaL HEE = flol e
OF A R A AT A AEH A a%ls BERFAoR AR A YRS VR o) Fg4)s wEsit) HlAE 7|7E
2|l a4 AFed o] 5851 o]-8-EtHDe—Mello, 61 % UPZ]”} 45 o Hs AHE AR S, 2
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SRt Al 9 25t SR B0 Qa2 AlAksto] 1] 235, 1497 & éﬁ} AR S dl2at 9 AT £l (50 mg
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Table 1. Information of oligonucleotide primers for RT-PCR

A (Angelica gigas Nakai) 2] A&5%] 9 HAxH a7}

Forward 5°-CCA ACC TAA GCA AGATCC CA-3°

Ny Reverse 5-GGG TCA CCT GAC ACA TTC AA-3°
Lo Forward 5°-AAG TTT TAC ATG CCC AAG AAG G-3°
Reverse 5°-AAG TGA AAG TTT TTG CTIT TGA GCT A-3°
L4 Forward 5°-CAC CTT ACA GGA GAT CAT CAA AAC T-3°
Reverse 5°-TCC TTC TCA GIT GTG TTC TTG G-3°
GAPDH Forward 5"-CCACCCATGGCAAATTCCATGGCA-3

Reverse 5°-TCTAGACGGCAGGTCAGGTCCACC-3

o]-g-3}0] A%l tHJeon et al., 2021), N|3EE 24 well plated]
3 X 10" cells/well 2 £5311, Thgh 51eo] ] 258
(0.25, 0.5, 1, 2 mg/mL)& 2|7t - 24A|7F uj g Gt o] %
MTT (5 mg/mL) €Y 50 yL-& 3713t & AAJH formazans
DMSOZ &3}15}3i T} A4 % formazan-S microplate reader
(Molecular Devices, CA, USA)E 0]85}] 540 mmol| A S-4=

b

Quantitative real-time PCR (qRT—PCR)

Molt—4 AHJ3ZE 1x10° cells/well & 6—well plateo] E5=5}0]
24X\ 7k Zot vljofst & 2] 325325-5-0.25, 0.5, 1, 2 mg/mL
O] T2 24X uj B3I}, E5R) H|EES easy—BLUE total
RNA extraction kit= RNAS &3+ & 535 RNA (2 ug) =25
E| High Capacity cDNA Reverse Transcription KitE ©]-&3}
of cDNAS A3 Ao E7FQ1 &S Table 19f] A AR
77+ primer@} 317 AMPIGENE® gPCR Green Mix Lo—ROX
2 olgstel Falstoict

SAEA

A Ak 24 39 Uk skl FA= =13 Graph
Pad Prism software 5,05 ©]-85}%] %4 (mean) + F=HA}
(standard deviation, S, D,)= YEF It} ZF Hlo]g| Q] AR
412 ANOVA 2} Bonferroni’s post—hoc testol| 2|3l 743}

i, P0.05%1 - ool e Ao ddsiil.
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(Mashiko et al., 2004), BUNZ A137]%5-S Yehlj= A &2
ARSI A7) 50] ASHEIRA BUN 21 2718}
| Y= Ao 2 A QItHNakagawasai et al,, 2001),

LDH % CKE 7% 9255 Leh}e A58 455104

3

! 3
2 Ao e A FEE AESA 2 g2 AH 5as
S7J5}7| Slsto] ARSI GAIE ol nhe-2 DS Z)3fst
of thefgt AYaterA 2| wE4 o) Waks SAsielch A9 2,
T 272] BUN 52 20,0140, 41 mg/dLo] AL, 3] FolT
of| A= 19.29+0.77 mg/dL (50 mg/kg), 18.08+0.88 42 mg/dL
(100 mg/kg), 18.22+0.39 mg/dL (200 mg/kg) = ¥} &kl
a13lthFig, 2), ol= A FE=0| A7) ol aaky
9l& AAFSEAL Qith LDH &4 TS thx7-9 615,04
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Fig. 1. Effect of AGN on forced swimming-induced immobility in mice. AGN (50, 100, 200 mg/kg/day) or saline (control group)
were orally administered for 14 days and immobility time was measured after 7 and 14 day's (n=7) administration. Data were
represented in the mean = S.D. and results were analyzed by Tukey post hoc test (*P < 0.05 versus control).
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Fig. 2. Effect of AGN on forced swimming-induced biochemical parameters change in mice. AGN (50, 100, 200 mg/kg/day) or saline
(control group) were orally administered for 14 days and the levels of BUN, CK, LDH and Glucose in serum were measured by the
autoanalyzer. Data were represented in the mean + S.D. and results were analyzed by Tukey post hoc test (* P < (.05 versus control).
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Fig. 3. Effect of AGN on cell viability in molt-4 cells. Cells (3
x 10° cells/well) were treated with various concentration of
AGN (0.25, 0.5, 1, 2 mg/mL) for 24 h and cell viability was
measured using the MTT assay. The values are represented as

the mean + S.D. of independent experiments (*P < 0.05 vs.
control).
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A5 SA5P7] YJote] qRT-PCRE =345}t Molt—4 A3
of theet 5%=(0.25, 0.5, 1, 2 mg/mL) 9] ] FEE=2 A
313 12417 BlOF & mRNA W3S 891513ic}, o, mRNA
W2k H|wEl7] $5}e] housekeeping gene?l GAPDHE
positive control 2 ARG-3}3ITY, Fig, 40f] Uehd Axfel 2ol 3¢
g 2252 A3t Fo| A IL-2, IL-4 L IFN—y mRNA 2t
Fefo| Z715He BH01519)31 S5] o] Fy 2EE 7
gl f-o 8 0 & F715RE EikIstgltt. IL-2 mRNA U
ol A, A FEE 1 mg/mL A3t FollA= 1,29+
0,099 ng/mL, 2 mg/mL #] 2|3t FLof|A]&=1,72+0,10 ng/mL=
&3t (1.0£0,20 ng/mL)#} H|iste] §-o4 08 F7Fst3
t}, IL—4 mRNA W] 739, 3] 55 1mg/mL A 2|5t
O A=1,38+0,091 ng/mL, 2 mg/mL A 2|3} oj A= 1,45
40,08 ng/mLZ ZFT+(1.01+0.18 ng/mL) ¥} B 1 5}o] 5-2 A
S8 Z7Fekelet, IFN—y mRNA U&gko] 49, A F5&

A (Angelica gigas Nakai) 2] A&5%] 9 HAxH a7}
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Fig. 4. Effect of AGN onIL-2, IL-4 2 IFN-y mRNA levels in
molt-4 cells. Cells (1 x 10° cells/well) were treated with
various concentration of AGN (0.25, 0.5, 1, 2 mg/mL) for 12h
and IL-2, IL-4 9 IFN-y mRNA levels was measured using
gRT-PCR assay. The values are represented as the mean + S.D.
of independent experiments (*P < 0.05 vs. control).
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